In this paper, we are interested in the local existence for the Boussinesq equations with the slip boundary conditions. Energy method and Gerlakin approach are employed in this paper to get the main result.
Introduction
The Boussinesq equations are as follows: where Ω is a bounded smooth domain of
, , u u u u = and θ represent density and temperature, p is the pressure function, f is the external force, 0, 0 γ ε ≥ ≥ represent viscous coefficient and thermal conductivity coefficient.
In this paper, the initial data is given by ( ) ( ) where n is the unit outward normal on ∂Ω , u τ is the tangential part of u , Su denotes the deformation tensor:
( )
Now, what we need to do is the study for the local existence of the problem (1.1) -(1.3). Usually, the followed existences are considered. First, the smooth of the existence is so small [8] [9] [10] that the initial data and the existence are close to a constant in ( ) 2 H Ω , however this existence does not have singularity. Second, the existence is the "large energy" proposed by Lions [11] . This existence has regularity but the analysis of the characteristic are more difficult and the uniqueness and the continuous dependence can't be solved [12] [13] . Last, according to documents [14] [15] [16] , the initial data in ( ) 2 L Ω is small and the initial density is positive and bounded. For example, when the initial data is piecewise smooth, the solutions shown in [17] satisfy the Rankine-Hugoniot conditions in a strict point wise sense. On the other hand, these solutions have so enough structure and regularity that the uniqueness and continuous dependence theory can be proved in [18] . The well-posedness theory is nearly complete in the whole space, but for the Dirichlet condition: on ∂Ω , the station 0 u = may have problems. However, if considering the Navier condition described above, the global weak small-energy solutions can be proved to exist in a half space for initial data with small energy and bounded density. David Hoff [19] 
Remark: the system parameters Ω and B will be assumed to satisfy the following conditions: 
, 0, ;
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Then there is a small 0 
The Lame Operator and the Regularity of −∆ Operator
In this part, we introduce the regularity of Laplace and the −∆ . First we assume the condition (1.2) holds, Ω and B satisfy the above hypotheses. Considering the following problem: find 
L and the symmetry condition guarantees S β is self-adjoint.
The following lemmas are taken from document [21] . 
For the operator −∆ , consider the following problem: find
Ω to multiply by the above differential equation, and integration by parts, then we get
Similar to the Lame operator, there exist a bounded operator ( )
for all that if θ is a solution of (2.6) in the sense of (2.7) where
A Prior Estimates for Higher Regularity
In this part, we need the following prior estimates to prove the local existence of the solution. Assume that the following inequalities hold:
where
Remark: C is a constant if be not added.
Estimate for Temperature
Lemma 3.1.1.
Multiplying the second equation of (1.1) by θ and integrating over Ω , one has ( )
3) into (3.1.1), letting δ small enough and using Gronwall's inequality: 
Substituting (3.1.5) -(3.1.6) into (3.1.4), letting δ small enough and using
Gronwall's inequality,
Proof: Differentiating the second equation of (1.1) with respect to t , multiplying the second equation of (1.1) by t θ and integrating over Ω , one has 
Substituting (3.1.8) -(3.1.10) into (3.1.7), letting δ and κ small enough and using Gronwall's inequality,
Estimate for Velocity
Lemma 3.2.1. 
Substituting (3.2.7) -(3.2.10) into (3.2.6), letting δ small enough and using
Gronwall's inequality, 
Substituting (3.2.12)-(3.2.17) into (3.2.11), letting δ and κ small enough and using Gronwall's inequality, 
Elliptic Estimates for Velocity and Temperature
Lemma 3.3.1. 
Both sides of the above inequality multiply by itself, then
And integrating over ( ) 
Both sides of the above inequality multiply by itself, then 
The Local Existence of the Solution of Boussinesq Equations
First, we consider the following linearized system: 
 with the boundary conditions:
Sv n Bv
Then there is a unique strong solution ( )
Proof: It follows from Theorem 4 in chapter 5.9 [22] , then we obtain 
The Proof of Theme 1.2
Similar to the prior estimates in part 3, we have ( ) ( ) 
